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Background and aims: Impulsivity has consistently been associated with over-consumption and addiction. Recent
research has reconceptualized impulsivity as a two-dimensional construct (Dawe, Gullo, & Loxton, 2004). This study
explores the relationship of the two components of impulsivity, reward drive (RD) and rash impulsivity (RI), on a
broad group of 23 hedonic consumption behaviors (e.g., gambling, substance use, eating, and media use). We
tentatively grouped the behaviors into three descriptive classes: entertainment, foodstuffs, and illicit activities and
substances. Results: RD and RI positively predicted elevated levels of consumption in a community sample (N=
5,391; 51% female), for the vast majority of the behaviors considered. However, the effect sizes for RD and RI varied
signiﬁcantly depending on the behavior; a pattern that appeared to be at least partially attributable to the class of
consumption. Results support the view that RD is related more strongly to the consumption of products that provide
social engagement or a sense of increased status; whereas RI better reﬂects an approach toward illicit or restricted
products that are intensely rewarding with clear negative consequences. Discussion and conclusion: Results support
the utility of the two-factor model of impulsivity in explaining individual differences in patterns of hedonic
consumption in the general population. We discuss ﬁndings in terms of strengthening current conceptualizations of RI
and RD as having distinct implications with respect to health-related behaviors.
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INTRODUCTION
Research into health behavior and addiction has explored a
broad range of hedonic products that tend to elicit excessive
consumption that can lead to harm. These typically include
products, such as foods (Davis & Carter, 2009), illicit
substances (Darke, Kaye, McKetin, & Duﬂou, 2008;
McGlothlin & West, 1968; Rehm, 2011), and retail goods
(Sansone, Chang, Jewell, & Sellbom, 2012). More recently,
the use of certain entertainment and media products has
been considered as forms of consumption behavior (Noor,
Rosser, & Erickson, 2014; Rockloff, 2011; Ward & Carlson,
2013), with much research now focusing on excessive or
problematic use of digital media and gambling products
(Morahan-Martin, 2005; Pentz, Spruijt-Metz, Chou, &
Riggs, 2011; Rockloff, 2011; Takao, Takahashi, &
Kitamura, 2009). Impulsivity is consistently associated with
excessive and unhealthy levels of various forms of con-
sumption. Examples include food (Kane, Loxton, Staiger, &
Dawe, 2004; Moreno-Lo´pez, Soriano-Mas, Delgado-Rico,
Rio-Valle, & Verdejo-García, 2012), substances (Petry,
2001), gambling products (Benson, Norman, & Grifﬁths,
2011; MacLaren, Fugelsang, Harrigan, & Dixon, 2012;
Petry, 2001), retail goods (Billieux, Rochat, Rebetez, &
Van der Linden, 2008), and digital media (Billieux, Van der
Linden, & Rochat, 2008; Dong, Huang, & Du, 2011).
Impulsivity, broadly deﬁned, reﬂects a tendency to en-
gage in behavior in a rash manner that lacks foresight,
reﬂection, or long-term planning. However, varied measures
of impulsivity (derived from different theoretical
backgrounds) have been applied across previous studies of
personality (Dawe, Gullo, & Loxton, 2004). For example,
Gray (1970, 1981) deﬁned the construct in terms of indi-
vidual differences in sensitivity and approach to reward,
whereas other deﬁnitions of impulsivity describe rash
unplanned behavior, risk taking, and novelty seeking
(Cloninger, 1987; Eysenck & Eysenck, 1991; Zuckerman,
Eysenck, & Eysenck, 1978). Whiteside & Lyman (2001)
described a multi-factor model of impulsivity based on the
factor analysis of self-report questionnaire data. Factors
include urgency, lack of premeditation, lack of persever-
ance, and sensation seeking (UPPS; Whiteside & Lyman
(2001). More recently, conceptualizations of impulsivity,
particularly as related to addictive behaviors, have focused
on two distinct dimensions based on separate neural pro-
cesses (Dawe & Loxton, 2004; Gullo, Loxton, & Dawe,
2014) and recent factor analytic studies suggest that impul-
sivity is likely to be a multi-dimensional construct, consist-
ing of at least two correlated factors (Dawe et al., 2004).
While both conceptualizations share similarities, it has been
demonstrated that the two-factor model is the more parsi-
monious approach for understanding addictive behaviors
(see Gullo et al., 2014).
In the two-factor model, the ﬁrst factor is termed rash
impulsivity (RI); involving difﬁculty inhibiting one’s be-
havior following the activation of an approach response,
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despite potential negative consequences and the second is
reward drive (RD); the tendency for one to initiate goal-
directed approach behavior in response to signals of reward.
RD is thought to involve the mesolimbic dopaminergic
pathways; a brain region associated with natural reinforce-
ment responses to nutrients and reproduction. It is thought
that RI reﬂects activity in the orbitofrontal cortex and the
ventromedial prefrontal cortex; areas associated with self-
control and decision making (Dawe et al., 2004).
RI and RD share many common features, including a
positive relationship with addictive and hedonic behaviors
(Dawe & Loxton, 2004; Dawe et al., 2004; Dissabandara
et al., 2014; Gullo et al., 2014). Nevertheless, conceptually
they describe complementary aspects of impulsivity relating
to heightened approach (RD) and decreased inhibition (RI).
RD is distinguished from RI in that high RD individuals
report greater psychological well-being and hope,
experiencing greater sociability and less loneliness – with
RI being associated with less positive outcomes (Carver &
White 1994; Clark, Loxton, & Tobin, 2015; Harnett,
Loxton, & Jackson, 2013).
Only a few studies have taken the two-factor approach to
measuring impulsivity; justifying the need for assessment of
the unique roles of RD and RI in potentially determining
consumption behavior of both addictive and non-addictive
products. When entered simultaneously in regression mod-
els, both RI and RD explain unique variance in gambling,
alcohol use, and drug use, although RI appears to be the
stronger predictor of the two (Gullo, Ward, Dawe, Powell, &
Jackson, 2011; Loxton, Nguyen, Casey, & Dawe, 2008;
MacLaren et al., 2012). Studies linking impulsivity to addic-
tive behavior have mainly aimed to predict clinical levels
of only one or two speciﬁc behaviors, focusing on addictive
substances and problematic behaviors. For example,
Dissabandara et al. (2014) compared the levels of RD and
RI between heroin-dependent subjects (n= 293) and non-
users (n= 232), and Guerrieri, Nederkoorn, and Jansen
(2008) assessed reward sensitivity, response inhibition, and
food intake in normal versus obese children. To date, a few
research studies have focused on sub-clinical levels of con-
sumption in the general population. Thus, while RD and RI
have been shown to play unique roles in the susceptibility to
clinical levels of addictive behavior, it remains an open
question as to whether these results apply to sub-clinical
levels of over-consumption in the general population. In
addressing this question, we are able to better understand
the effect of impulsivity on minor levels of over-consumption
that affect a substantial proportion of the general population
(Sussman, Lisha, & Grifﬁths 2011). In addition, although
theoretical conceptualizations of RD and RI imply differing
relationships to qualitatively different types of behavior
(e.g., social engagement vs. risk taking), these predictions
have hitherto not been speciﬁcally tested. More generally, as
little is known regarding the role of RD and RI in determining
(mal)adaptive or (un)healthy patterns of consumption in the
general population.
Current study
This paper considers RD and RI with respect to the day-to-
day consumption of a wide range of hedonic products in a
community sample. We focus on elevated usage levels in
the general population, rather than discriminating clinical
versus non-clinical levels. To concisely describe our pre-
dictions and ﬁndings regarding this wide range of variables,
we group products into three tentative classes: foodstuffs,
“illicit” activities including stigmatized or restricted/risky
behaviors, as well as “entertainment” – a product category
of modern media and economic consumption. Table 1
summarizes the measured items. Although products were
categorized in this way for descriptive purposes only, a
conﬁrmatory factor analysis showed that item loadings were
positive and, for the most part, homogeneous on their
allocated factors. An RMSEA of .065 [95% CI = .063,
.066] suggested that this model ﬁtted the data well.
Since general impulsivity is associated with various
forms of hedonic consumption (Benson et al., 2011; Billieux
et al., 2008; Dong et al., 2011; Kane et al., 2004; MacLaren
et al., 2012; Moreno-Lo´pez et al., 2012; Petry, 2001), we
expect that RD and RI should be associated with above-
average consumption of all behaviors listed in Table 1.
According to the current conceptualization of the two-factor
model, trait RD reﬂects goal-directed approach behavior
(Dawe et al., 2004) and is associated with higher sociability
and psychological well-being (Clark et al., 2015; Harnett
et al., 2013). On the other hand, RI more likely reﬂects a
lack of control (Dawe et al., 2004) and is associated with
higher consumption of products providing intense reward
with clear negative consequences (Gullo et al., 2011;
Loxton et al., 2008; MacLaren et al., 2012). Therefore, we
expect that RD will have a stronger association with the
consumption of products classed as entertainment, which
includes a range of activities that provide reward through
experiences of social interaction; or increased social status
via acquisition of wealth or assets. Notably, the behaviors in
the entertainment category tend to involve some level of
social or economic engagement and are either socially
accepted or even encouraged. RI, on the other hand, should
show stronger associations with the more intensely reward-
ing and potentially more dangerous products in the “Illicit”
category. These are products that are widely recognized to
provide short-term rewards at the expense of potential long-
term harms and should therefore be related to a lack of
control and planning. It is less clear whether RD or RI is
more important in explaining variability in food consump-
tion. Although many experience a lack of control and long-
term harms from excessive eating, foods tend to provide
only moderately intense short-term rewards. Also, food
Table 1. Product classiﬁcations based on reward characteristics
Entertainment Foods Illicit
SMS Desserts Pornography
Browsing online Sweets Alcohol
Magazines Snacks Gambling
Brochures Caffeine Smoking
Social networking Soft drink Drugs
Shopping Take away
Internet Packaged food
TV Salt
Video gaming Meat products
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consumption tends to have a strong social component
(e.g., dining with family or having coffee with friends) and
tends not to be socially proscribed. Therefore, we expect
that both RD and RI may play a relatively equal role in
predicting above-average food consumption.
METHODS
Survey participants and procedure
Data for this study were collected as part of a large research
project, results involving the consumption items and the RD
and RI variables have been published previously in separate
manuscripts (Goodwin, Browne, & Rockloff, 2015;
Goodwin, Browne, Rockloff, & Loxton, 2016, respectively).
Participants consisted of 5,391 (51% female) members of
an online survey panel maintained by an agency specializ-
ing in the recruitment of survey participants (myopinions.
com.au). Participation was remunerated with credit points
that could be accumulated and exchanged with the agency
for cash. The survey took approximately 20 min to com-
plete. Ages ranged from 18 to 87 years old (M = 49.01,
SD = 16.50). Participants were born in Australia (74%), the
United Kingdom (8.4%), New Zealand (2.7%), and other
countries (14.9%).
Measures
Behavioral items. Behavioral items represented the con-
sumption of a range of hedonic stimuli including energy
dense foods and beverages, illicit and/or restricted sub-
stances, and various retail and/or media. The brief AUDIT
C (Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998) and
the Consumption Scale for Problem Gambling (CSPG;
Rockloff, 2011) were utilized as validated measures of
alcohol and gambling consumption. A further 21 variables
were aggregated from a set of 31 additional novel items.
Table A1 details each of the items that were summed to
create each variable. Items were recorded on Likert scales
(see Table A1 in Appendix), whereby the middle category
represented an approximate average based on, where avail-
able, population norms (Goodwin et al., 2015). The behavioral
variables were converted into binary indicators of “above
typical consumption” based on a median split. While this
transform results in some loss of information and power, it
provided for an identical scale across all responses and enabled
the use of a consistent analysis (logistic regression) in all cases,
facilitating comparisons of effects across behaviors.
Rash impulsivity. RI was measured using a short version
of the Barratt Impulsivity Scale (BIS-11; Spinella, 2007).
This measure consists of 15 statements, whereby the partic-
ipant must rate the extent to which the statement applies to
them. Responses were recorded on a 4-point Likert scale
(1, rarely/never; 2, occasionally; 3, often; and 4, almost
always/always). This measure includes three subscales: (a)
attentional (e.g., “I don’t pay attention”); (b) motor (e.g., “I
act on the spur of the moment”); and (c) non-planning
(e.g., “I am a careful thinker. [inverted]”). The total BIS-11
score was utilized in this study. Cronbach’s alpha in the
present sample was .83.
Reward drive. The Behavioral Approach Scale (BAS)
from the Behavioral Inhibition and Approach Scale (BIS/
BAS; Carver & White, 1994) was used to measure RD. This
13-item measure involves three subscales: (a) drive, asses-
sing a persistence in pursuing desired goals (e.g., “When I
want something, I usually go all out to get it”), (b) reward
responsiveness scale, focused on the response to occurrence
or anticipation of reward (e.g., “When I’m doing well at
something, I love to keep at it”), and (c) fun seeking (e.g., “I
crave excitement and new sensations”). Responses were
recorded on a 4-point Likert scale (1, rarely/never; 2,
occasionally; 3, often; and 4, almost always/always). The
total BAS score was utilized in this study. Cronbach’s alpha
coefﬁcient in this study was .88.
Statistical analysis
A series of multiple logistic regressions were performed
with RD and RI predicting above-median consumption on
each of the measured products. Each model controlled for
gender, age, income, and the shared variance between RD
and RI (r = .27, p< .001). A false discovery rate adjust-
ment was applied to signiﬁcance values to reduce the
probability of a Type I error when running multiple analyses
(Benjamini & Hochberg, 1995). The authors also ran an-
other series of regressions, whereby each model included
the interaction term, RD by RI. No signiﬁcant interaction
effects were found, therefore, only main effects are pre-
sented in the Results section.
Ethics
The study received Human Research Ethics Committee
approval from the University’s Review Board and partici-
pants provided informed consent preceding the online
survey.
RESULTS
Gender, age, and income effects
Table 2 compares gender, age, and income group means for
each of the measured behaviors. Women were signiﬁcantly
higher consumers of many entertainment products; includ-
ing TV, brochures, retail products, magazines, social
networking, SMS, and online shopping products. Men
consumed more of the illicit products along with some of
the food items (e.g., pornography, cigarettes, alcohol, gam-
bling products, drugs, caffeine, soft drink, meat products,
take away food, and packaged food). Using a median split,
those 51 years of age and under reported signiﬁcantly higher
consumption of most products, as did participants who
earned over $65k per year. However, those earning $65k
or under reported signiﬁcantly more TV viewing, smoking
of cigarettes, and reading of advertising brochures.
Regression of consumption behaviors on RD and RI
As shown in Table 3, RD signiﬁcantly and positively
predicted 19 of the 23 consumption behaviors, with the
194 | Journal of Behavioral Addictions 5(2), pp. 192–203 (2016)
Goodwin et al.
T
ab
le
2.
M
ea
ns
,
st
an
da
rd
de
vi
at
io
ns
,
an
d
t-
te
st
s
fo
r
co
m
pa
ri
ng
ge
nd
er
,
ag
e,
an
d
in
co
m
e
gr
ou
ps
G
en
de
r
A
ge
In
co
m
e
F
M
<
51
51
+
<
$6
5k
$6
5k
+
M
ea
n
(S
D
)
M
ea
n
(S
D
)
t
M
ea
n
(S
D
)
M
ea
n
(S
D
)
t
M
ea
n
(S
D
)
M
ea
n
(S
D
)
t
P
ac
ka
ge
d
fo
od
1.
87
(1
.0
4)
2.
02
(1
.1
7)
–
4.
86
**
*
2.
16
(1
.1
5)
1.
74
(1
.0
2)
14
.2
8*
**
1.
90
(1
.1
3)
1.
99
(1
.0
8)
–
2.
99
**
T
V
10
.4
7
(2
.4
7)
10
.3
1
(2
.6
0)
2.
20
*
9.
81
(2
.7
4)
10
.9
5
(2
.1
9)
–
16
.7
3*
**
10
.5
7
(2
.6
5)
10
.1
5
(2
.3
5)
6.
05
**
*
S
m
ok
in
g
1.
59
(1
.5
3)
1.
74
(1
.7
2)
–
3.
54
**
*
1.
68
(1
.5
9)
1.
65
(1
.6
6)
0.
75
1.
73
(1
.7
0)
1.
57
(1
.5
1)
3.
77
**
*
S
of
t
dr
in
k
3.
88
(1
.7
6)
4.
29
(1
.8
3)
–
8.
37
**
*
4.
47
(1
.7
6)
3.
71
(1
.7
7)
15
.6
2*
**
3.
93
(1
.8
2)
4.
29
(1
.7
7)
–
7.
22
**
*
In
te
rn
et
9.
57
(2
.5
3)
9.
91
(2
.4
8)
–
4.
88
**
*
10
.2
5
(2
.4
2)
9.
24
(2
.4
9)
14
.9
9*
**
9.
68
(2
.6
5)
9.
81
(2
.3
0)
–
1.
94
M
ea
t
pr
od
uc
ts
2.
54
(0
.9
7)
2.
82
(0
.9
8)
–
10
.4
8*
**
2.
81
(1
.0
6)
2.
55
(0
.8
8)
9.
91
**
*
2.
63
(0
.9
9)
2.
74
(0
.9
8)
–
3.
79
**
*
D
es
se
rt
s
2.
66
(1
.0
7)
2.
61
(1
.0
2)
1.
79
2.
61
(1
.0
0)
2.
67
(1
.0
8)
–
2.
10
*
2.
63
(1
.0
8)
2.
64
(0
.9
9)
–
0.
17
B
ro
ch
ur
es
3.
34
(1
.4
1)
3.
02
(1
.4
4)
8.
14
**
*
3.
03
(1
.4
2)
3.
32
(1
.4
3)
–
7.
49
**
*
3.
25
(1
.4
4)
3.
09
(1
.4
2)
3.
97
**
*
S
al
t
4.
86
(1
.7
0)
4.
93
(1
.7
4)
–
1.
57
4.
92
(1
.6
6)
4.
87
(1
.7
8)
1.
00
4.
87
(1
.7
6)
4.
94
(1
.6
6)
–
1.
52
S
w
ee
ts
3.
00
(1
.2
1)
2.
82
(1
.1
4)
5.
69
**
*
3.
00
(1
.1
7)
2.
83
(1
.1
9)
5.
17
**
*
2.
85
(1
.1
9)
2.
99
(1
.1
5)
–
4.
34
**
*
S
na
ck
s
2.
67
(1
.0
5)
2.
67
(1
.0
3)
–
0.
23
2.
76
(1
.0
3)
2.
58
(1
.0
5)
6.
31
**
*
2.
60
(1
.0
6)
2.
77
(1
.0
1)
–
6.
20
**
*
V
id
eo
ga
m
in
g
4.
30
(3
.2
1)
4.
85
(3
.5
2)
–
5.
94
**
*
5.
60
(3
.5
6)
3.
58
(2
.8
6)
22
.7
6*
**
4.
43
(3
.4
2)
4.
75
(3
.2
9)
–
3.
41
**
T
ak
e
aw
ay
4.
08
(1
.2
0)
4.
30
(1
.2
5)
–
6.
37
**
*
4.
51
(1
.2
7)
3.
89
(1
.1
1)
19
.0
0*
**
4.
05
(1
.2
1)
4.
38
(1
.2
2)
–
9.
80
**
*
S
ho
pp
in
g
4.
58
(1
.3
8)
4.
37
(1
.2
8)
5.
61
**
*
4.
68
(1
.4
3)
4.
29
(1
.2
1)
10
.7
2*
**
4.
33
(1
.2
5)
4.
68
(1
.4
2)
–
9.
28
**
*
A
lc
oh
ol
2.
71
(2
.5
8)
3.
74
(2
.9
8)
–
13
.4
0*
**
3.
28
(2
.9
0)
3.
14
(2
.7
4)
1.
80
2.
90
(2
.8
1)
3.
63
(2
.7
8)
–
9.
39
**
*
M
ag
az
in
es
1.
83
(1
.0
9)
1.
53
(0
.8
7)
11
.5
5*
**
1.
62
(0
.9
2)
1.
75
(1
.0
6)
–
4.
48
**
*
1.
69
(1
.0
2)
1.
68
(0
.9
7)
0.
40
G
am
bl
in
g
1.
20
(1
.9
1)
1.
78
(2
.4
7)
–
9.
47
**
*
1.
31
(2
.0
7)
1.
64
(2
.3
4)
–
5.
40
**
*
1.
47
(2
.2
6)
1.
49
(2
.1
6)
–
0.
40
D
ru
gs
1.
08
(0
.4
6)
1.
12
(0
.5
8)
–
3.
14
**
*
1.
16
(0
.6
6)
1.
04
(0
.3
5)
8.
41
**
*
1.
11
(0
.5
8)
1.
08
(0
.4
2)
1.
56
C
af
fe
in
e
19
.3
4
(4
.5
4)
20
.1
9
(4
.5
6)
–
6.
73
**
*
19
.6
4
(5
.1
8)
19
.8
5
(3
.8
9)
–
1.
70
*
19
.5
5
(4
.4
7)
20
.0
2
(4
.6
9)
–
3.
67
**
*
P
or
no
gr
ap
hy
2.
44
(1
.4
5)
3.
38
(2
.2
2)
–
18
.1
1*
**
3.
27
(2
.2
0)
2.
53
(1
.5
3)
14
.0
6*
**
2.
79
(1
.8
8)
3.
03
(1
.9
7)
–
4.
38
**
*
S
oc
ia
l
ne
tw
or
k
10
.9
9
(5
.9
9)
9.
12
(5
.6
3)
11
.6
6*
**
12
.3
8
(5
.8
4)
7.
95
(5
.0
8)
29
.3
8*
**
9.
66
(5
.9
2)
10
.6
9
(5
.8
1)
–
6.
25
**
*
S
M
S
3.
32
(1
.1
6)
3.
02
(1
.1
3)
9.
45
**
*
3.
65
(1
.0
8)
2.
73
(1
.0
4)
31
.8
2*
**
2.
95
(1
.1
8)
3.
48
(1
.0
4)
–
17
.2
8*
**
B
ro
w
se
on
lin
e
3.
02
(1
.4
2)
2.
85
(1
.3
5)
4.
48
**
*
3.
20
(1
.4
0)
2.
68
(1
.3
4)
13
.8
2*
**
2.
79
(1
.3
9)
3.
14
(1
.3
7)
–
9.
11
**
*
N
ot
e.
A
ge
an
d
in
co
m
e
ca
te
go
ri
es
ba
se
d
on
a
m
ed
ia
n
sp
lit
.
*p
<
.0
5,
**
p
<
.0
1,
**
*p
<
.0
01
.
Journal of Behavioral Addictions 5(2), pp. 192–203 (2016) | 195
Consumption and Impulsivity
T
ab
le
3.
L
og
is
tic
re
gr
es
si
on
re
su
lts
pr
ed
ic
tin
g
ab
ov
e-
m
ed
ia
n
co
ns
um
pt
io
n
of
a
va
ri
et
y
of
pr
od
uc
ts
fr
om
re
w
ar
d
dr
iv
e
(R
D
)
an
d
ra
sh
im
pu
ls
iv
ity
(R
I)
,
co
nt
ro
lli
ng
fo
r
ge
nd
er
,
ag
e,
an
d
in
co
m
e
R
an
ge
(m
ed
ia
n)
n
>
m
ed
ia
n
R
D
R
I
β
(S
E
)
W
al
d
L
ow
er
C
I
O
R
U
pp
er
C
I
β
(S
E
)
W
al
d
L
ow
er
C
I
O
R
U
pp
er
C
I
P
ac
ka
ge
d
fo
od
2–
14
(2
)
1,
68
2
–
0.
00
4
0.
03
3
0.
11
0
0.
97
1
1.
00
4
1.
03
8
0.
20
6
0.
03
3
6.
32
6*
**
1.
18
9
1.
22
9
1.
27
0
T
V
2–
16
(1
0)
2,
54
2
0.
00
4
0.
03
0
0.
14
3
0.
97
4
1.
00
4
1.
03
5
0.
15
4
0.
03
0
5.
21
3*
**
1.
13
3
1.
16
7
1.
20
2
S
of
t
dr
in
k
1–
9
(1
)
89
9
0.
06
5
0.
03
2
2.
13
8*
1.
03
4
1.
06
7
1.
10
1
0.
15
9
0.
03
1
5.
17
0*
**
1.
13
7
1.
17
2
1.
20
9
M
ea
t
pr
od
uc
t
2–
12
(4
)
2,
27
1
0.
07
7
0.
03
9
1.
94
5a
1.
03
8
1.
08
0
1.
12
3
0.
09
5
0.
03
8
2.
46
9*
1.
05
8
1.
09
9
1.
14
3
In
te
rn
et
2–
16
(1
0)
1,
63
2
0.
08
2
0.
03
3
2.
47
7*
1.
05
0
1.
08
6
1.
12
3
0.
15
3
0.
03
3
4.
68
7*
**
1.
12
8
1.
16
5
1.
20
3
S
m
ok
in
g
1–
7
(3
)
94
3
0.
09
0
0.
04
0
2.
25
2
1.
05
1
1.
09
4
1.
13
8
0.
26
5
0.
03
9
6.
75
7*
**
1.
25
3
1.
30
4
1.
35
6
D
es
se
rt
s
1–
7
(2
)
2,
49
4
0.
10
0
0.
03
0
3.
36
3*
*
1.
07
3
1.
10
6
1.
13
9
0.
01
3
0.
02
9
0.
44
9
0.
98
4
1.
01
3
1.
04
3
Ju
nk
m
ai
l
1–
6
(3
)
2,
61
5
0.
10
6
0.
03
0
3.
49
5*
**
1.
07
8
1.
11
1
1.
14
5
–
0.
08
0
0.
02
9
–
2.
72
3*
*
0.
89
7
0.
92
4
0.
95
1
S
al
t
2–
8
(5
)
2,
11
5
0.
11
4
0.
03
0
3.
73
8*
**
1.
08
8
1.
12
1
1.
15
5
0.
10
8
0.
03
0
3.
67
1*
**
1.
08
2
1.
11
5
1.
14
8
S
na
ck
s
1–
7
(3
)
1,
45
1
0.
11
6
0.
03
0
3.
83
7*
**
1.
08
9
1.
12
3
1.
15
7
0.
03
5
0.
02
9
1.
18
8
1.
00
5
1.
03
5
1.
06
6
S
w
ee
ts
1–
7
(2
)
2,
61
8
0.
12
3
0.
03
4
3.
66
4*
**
1.
09
3
1.
13
1
1.
16
9
0.
07
1
0.
03
3
2.
16
8*
1.
03
9
1.
07
3
1.
10
9
V
id
eo
ga
m
in
g
2–
16
(2
)
2,
46
6
0.
13
3
0.
03
2
4.
09
7*
**
1.
10
6
1.
14
2
1.
17
9
0.
01
7
0.
03
1
5.
54
0*
**
0.
98
6
1.
01
8
1.
05
0
M
ag
az
in
es
2–
14
(4
)
1,
57
6
0.
15
2
0.
03
1
4.
97
9*
**
1.
12
9
1.
16
4
1.
20
1
0.
03
0
0.
03
0
1.
01
6
1.
00
0
1.
03
0
1.
06
1
T
ak
e
aw
ay
2–
14
(4
)
2,
08
8
0.
15
2
0.
03
4
4.
49
8*
**
1.
12
6
1.
16
5
1.
20
5
0.
19
0
0.
03
3
5.
75
0*
**
1.
17
0
1.
20
9
1.
25
0
S
ho
pp
in
g
0–
12
(3
)
2,
38
5
0.
15
5
0.
03
1
4.
99
1*
**
1.
13
2
1.
16
8
1.
20
5
0.
06
1
0.
03
0
2.
03
6a
1.
03
2
1.
06
3
1.
09
6
A
lc
oh
ol
1–
7
(1
)
2,
28
8
0.
16
8
0.
03
1
5.
38
8*
**
1.
14
6
1.
18
3
1.
22
0
0.
23
5
0.
03
0
7.
70
9*
**
1.
22
7
1.
26
5
1.
30
4
P
or
no
gr
ap
hy
0–
13
(1
)
1,
68
1
0.
17
4
0.
03
8
4.
59
2*
**
1.
14
6
1.
19
1
1.
23
7
0.
17
6
0.
03
7
4.
76
0*
**
1.
14
9
1.
19
2
1.
23
7
G
am
bl
in
g
1–
6
(1
)
34
8
0.
17
5
0.
06
7
4.
83
3*
**
1.
11
4
1.
19
1
1.
27
4
0.
28
3
0.
03
2
8.
73
2*
**
1.
28
5
1.
32
7
1.
37
1
D
ru
gs
8–
47
(2
0)
2,
45
0
0.
17
5
0.
06
7
2.
61
3*
*
1.
11
4
1.
19
1
1.
27
4
0.
51
2
0.
06
7
7.
60
4*
**
1.
56
0
1.
66
9
1.
78
6
C
af
fe
in
e
2–
16
(2
)
1,
37
1
0.
17
8
0.
03
1
5.
76
8*
**
1.
15
8
1.
19
4
1.
23
2
0.
11
8
0.
03
0
3.
95
8*
**
1.
09
3
1.
12
6
1.
16
0
S
oc
ia
l
ne
tw
or
ki
ng
3–
25
(1
0)
2,
54
8
0.
21
3
0.
03
3
6.
36
4*
**
1.
19
7
1.
23
7
1.
27
9
0.
12
4
0.
03
2
3.
86
3*
**
1.
09
7
1.
13
3
1.
17
0
S
M
S
1–
7
(3
)
2,
33
5
0.
22
3
0.
03
3
6.
66
3*
**
1.
20
8
1.
24
9
1.
29
2
0.
09
5
0.
03
2
2.
96
4*
*
1.
06
5
1.
10
0
1.
13
6
B
ro
w
se
on
lin
e
1–
6
(3
)
1,
67
6
0.
23
8
0.
03
3
7.
27
4*
**
1.
22
8
1.
26
9
1.
31
1
–
0.
02
9
0.
03
2
–
0.
93
4
0.
94
1
0.
97
1
1.
00
2
N
ot
e.
V
ar
ia
bl
es
so
rt
ed
ac
co
rd
in
g
to
be
ta
w
ei
gh
t
as
so
ci
at
io
n
w
ith
R
D
.
S
E
:
st
an
da
rd
er
ro
r;
C
I:
co
nﬁ
de
nc
e
in
te
rv
al
;
O
R
:
od
ds
ra
tio
.
a M
ar
gi
na
l.
*p
<
.0
5,
**
p
<
.0
1,
**
*p
<
.0
01
.
196 | Journal of Behavioral Addictions 5(2), pp. 192–203 (2016)
Goodwin et al.
exception of smoking, buying packaged food, watching TV,
and eating meat products (marginal). The strongest of these
associations were between RD and frequency of: browsing
online (standardized β = .238, p< .001), SMS (β = .223,
p< .001), using social networking (β = .213, p< .001),
viewing pornography (β = .174, p< .001), and consump-
tion of caffeine (β = .178, p< .001). RI signiﬁcantly and
positively predicted 18 of the 23 consumption behaviors,
with the exception of reading junk mail, eating desserts,
shopping (marginal), reading magazines, and browsing
online. The strongest of these associations were between
RI and frequency of: using drugs (β = .512, p< .001),
gambling (β = .283, p< .001), alcohol (β = .235, p
< .001), buying packaged food (β = .206, p< .001), and
eating take away food (β = .190, p< .001). Finally, the
binarized behavioral responses were aggregated using a
simple count; yielding a variable that described the number
of behaviors (out of 23) that individuals undertook at above-
median levels. Using ordinary least squares regression, this
“total consumption” variable was predicted positively by
both RD (β = .645, p< .001) and RI (β = .604, p< .001).
Figure 1 plots the standardized beta weights for RI and
RD for each behavioral item. Items are coded according to
Table 1 as entertainment, foods, or illicit, representing the
three classes of stimuli measured. Items with asterisks above
the dotted diagonal line (i.e., browsing online, brochures,
magazines, snacks, desserts, shopping, SMS, and social
networking) share signiﬁcantly stronger associations with
RD when compared to RI according to Fisher’s exact test for
comparing parameter estimates, and those below the line
(i.e., Internet, soft drink, TV, packaged foods, alcohol,
gambling, smoking, and drugs) share signiﬁcantly stronger
association with RI.
DISCUSSION
The key study aim was to understand the relationship
between the dimensions of the two-factor model of impul-
sivity and hedonic product consumption. In particular, we
were interested in the differential effects of RD and RI on
the consumption of a wide range of qualitatively different
products. RD and RI were both positively associated with
above-average consumption of almost all of the measured
behavioral items. As expected, RI shared its strongest
associations with the intensely rewarding and potentially
dangerous products classiﬁed as illicit (e.g., alcohol, drugs,
and gambling products). Both RD and RI tended to share
small to moderate associations with food items, while RD
shared its strongest associations with the consumption of
products classed by the current authors as entertainment.
In accordance with the previous ﬁndings on clinical
samples, people high in RI and RD reported higher levels
of consumption. Thus, RD and RI appear to be not only
useful in predicting addictive or disordered behaviors
(Dissabandara et al., 2014; Kane et al., 2004; Loxton
et al., 2008), but also in explaining elevated consumption
in the general population. Nevertheless, with the exception
of illicit drugs, the effect sizes for RI and RD tended to small
to moderate. This is not especially surprising, since like
Figure 1. Scatterplot of rash impulsivity (RI) and reward drive (RD) standardized beta weights from regression analyses for each behavioral
item, *difference between RD and RI beta weight signiﬁcant at p< .05
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other high-level personality constructs, RD and RI can be
understood to have a “diffuse” effect on behavior; i.e., they
have a small but measurable inﬂuence across a broad
domain of speciﬁc behaviors. Given that unhealthy lifestyle
choices are known to co-occur (be comorbid) in individuals,
we have grounds to suspect that personality traits such as
RD and RI are instrumental in explaining these multivariate
comorbidities. While impulsivity may be a relatively minor
inﬂuence on any given behavior, the aggregate impact of
RD and RI on one’s total health and well-being may be
signiﬁcant.
As illustrated in Figure 1, beta coefﬁcients for RD and
RI vary markedly across the behaviors considered in this
study. Our speciﬁc predictions regarding the relative
strength of RD and RI with behaviors in the three different
descriptive classes were largely supported. That is, above-
average consumption of most items categorized as illicit,
including cigarettes, gambling products, alcohol, and
drugs, shared signiﬁcantly stronger associations with RI
than RD. Most food products measured (i.e., meat, salt,
sweets, desserts, snacks, and caffeine) did not have signiﬁ-
cantly different associations with RD when compared to
RI. Finally, entertainment items, including browsing on-
line, sending SMS, social networking, reading magazines,
and shopping), all shared signiﬁcantly larger associations
with RD.
These ﬁndings strengthen current conceptualizations of
RD and RI. RD has been associated with socially driven
behaviors (Clark et al., 2015) as well as more reﬂection and
planning in approach to reward (Dawe et al., 2004). This is
consistent with the pattern of effects seen here, in which RD
predicted behaviors that tend to take relatively more cogni-
tive effort, involve less immediate reward and more socially
positive consequences. This may be seen in relatively
stronger effects for the different forms of economic con-
sumption, or communicating via digital media activities that
generally take some planning and reﬂection, and lead to
long-term rewards in terms of feelings of social interaction,
afﬂuence, or increased social standing. The relatively
weaker effect observed for RI is understandable, given that
it is conceptualized as a lack of control despite negative
consequences (Dawe et al., 2004). This description is also
consistent with the ﬁnding that RI was relatively more
strongly associated with increased consumption of gam-
bling, alcohol, smoking, and substance use; behaviors that
provide immediate and intense reward for a very little effort,
and for which the negative consequences are serious and
well known (e.g., addiction, over-dose, and bankruptcy).
RD and RI appear to be both independently associated with
increased consumption, which can potentially be maladap-
tive, regardless of the product. However, our ﬁndings also
support the notion that RI is most strongly associated with
more unhealthy risky forms of consumption.
There were some notable exceptions to these patterns,
where items did not conform to expectations based on their
allotted category. For example, TV, video gaming, and
Internet were more strongly predicted by RI than RD. In
part, this reﬂects the previous study ﬁndings linking self-
regulation and impulsivity to Internet use (e.g., Billieux &
Van der Linden, 2012) and video gaming (Billieux et al.,
2011). It may be that, although these activities often mimic
social interaction (in the case of games) or provide for
hedonic social observation (in the case of TV), they often
lack the features of active social engagement that other items
in this category possess. In addition, being related to RI but
not RD, packaged food consumption did not conform to the
same pattern of results as other food items. This may be due
to the fact that the appeal of this product lies more in the
quick satisfaction of a craving (hunger), rather than being
particularly hedonically rewarding.
Limitations
This cross-sectional survey had several speciﬁc limitations
connected with the goal to simultaneously assess a wide
range of hedonic consumption behaviors. Due to the need
to keep the total survey time reasonable, many behavioral
measures were measured using just one or two items, which
can be expected to lead to diminished effect sizes due to
measurement error. Furthermore, predicting speciﬁc beha-
viors from general personality traits is known to suffer from
a mismatch in levels of description, which also contributed
to lower effect sizes (Epstein, 1979). The large sample size
employed was designed to partially compensate for these
two issues. R2 values from this study, although small, in
many cases were comparable to those from similar studies
predicting actual behavior from personality traits (Loxton &
Dawe, 2001; Gullo et al., 2011; Stojek, Fischer, Murphy, &
MacKillop, 2014). In addition, with the exception of alco-
hol and gambling, behavioral variables were measured
using novel self-report items that did not belong to a
previously validated scale. This was somewhat compensat-
ed by the fact that items directly measured frequency of
product consumption, reducing uncertainty around con-
struct validity.
It is important to note that in this study, the BAS and
BIS-11 were applied as broad measures of RD and RI. Each
scale is made up of subscales that are likely to be differen-
tially associated with the hedonic behaviors. RD as a
construct continues to be reﬁned and a new revised scale
has been recently developed based on revised reinforcement
sensitivity theory (rBAS; Jackson, 2009). This revised scale
assesses the more functional aspects of RD (Clark et al.,
2015; Harnett et al., 2013; Jackson, 2009; Jackson, Loxton,
Harnett, Ciarrochi, & Gullo, 2014) and has less in common
with RI. The measure of the original BAS used in this study
tends to correlate more so with RI due to the inclusion of a
“fun seeking” scale. Although the aim of this study was to
predict hedonic consumption based on the broader con-
structs of RI and RD, future research might beneﬁt from
applying the updated BAS scale and investigating subscale
effects as this may result in more pronounced unique effects
of the two factors of impulsivity and a more detailed
understanding of these effects. Furthermore, consumption
of hedonic stimuli is often used as a form of “self-
medication” due to the stimuli’s effect on reward centers
in the brain (Markou, Kosten, & Koob, 1998; Tuomisto
et al., 1999). This research did not control for factors, such
as depression, anxiety, and positive and negative effects,
and further research is recommended to identify the impact
of these emotional and mood states/traits might have on the
current ﬁndings.
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CONCLUSION
To date, research into the effects of impulsivity on behavior
has focused on single pathological or disordered behavioral
outcomes. Furthermore, the recently realized two-factor
model of impulsivity has been underused in such research.
Our results suggest that the two-factor model of impulsivity
has relevance in explaining a wide range of consumption
behaviors in the general population. Taken in the aggregate,
across both behaviors and individuals, these traits may
play a signiﬁcant role in determining health outcomes. Our
ﬁndings strengthen the current conceptualizations of RI and
RD. Results supported the interpretation that RD reﬂects
reward approach in a reﬂective socially driven manner,
whereas RI reﬂects an approach to intense reward that lacks
controls and consideration for negative consequences.
Excess consumption in the general population contributes
to debt, emotional strain, and a variety of avoidable diseases.
Understanding the psychological factors underlying an
individual’s vulnerability to excessive consumption should
play a useful role in future public health initiatives and
research.
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APPENDIX
Table A1. Consumption behavior measures: Items included in each variable and response scales
Variable Question Response scale
On a typical WEEK DAY/WEEKEND or WORKING
DAY/NON-WORKING DAY,* how much time do
you spend doing each of the following:
1= none, 2=<10 min, 3= 10–30 min, 4= 30 min to
1 hr, 5= 1–3 hr, 6= 3–5 hr, 7= 5–7 hr, 8= 7+ hr
TV –Watching TV
Internet –Browsing the internet on a computer, smart phone,
or tablet
Social networking –Using social networking websites (such as
Facebook, Twitter, or My Space)
Pornography –Viewing erotic or romantic images, videos, or books
Video gaming –Gaming on a desktop computer, game console,
portable gaming system, mobile phone, or tablet?
On average how often do you do the following: 1= never, 2=<once a week, 3= 1–2 per week,
4= 5–7 per week, 5= twice a day, 6= 3+ per day
Take away –Purchase foods for a meal or snack from fast food
outlets, such as KFC, MacDonald’s, Hungry Jacks,
and Red Rooster
Take away –Purchase foods for a meal or snack from other food
outlets, such as bakery, service station, : : : Chinese
food, etc.
Desserts –Eat desserts, such as ice-cream, cake, and cookies
Meat products –Eat meat products? (such as sausages, frankfurter,
Devon, fritz, salami, meat pies, bacon, or ham)
Sweets –Eat chocolates, lollies, or other sweets
Snacks –Eat chips, crackers, or nuts
Soft drinks –Drink NON-CAFFEINATED soft drinks, such as
lemonade, etc.
Caffeine –Drink CAFFEINATED soft drinks, such as Coke
or Pepsi
Caffeine –Drink ENERGY drinks, such as Redbull, Mother,
or V
Caffeine –Drink TEA
Caffeine –Drink COFFEE
SMS How often do you send a text message from your
phone (not for work or business)?
1= never, 2= once a week, 3= 2–3 times per week,
4= almost every day, 5= once a day, 6= 2–3 times a
day, 7= 3–5 times a day, 8= 5–7 times a day,
9= 7+ times per day.
Social networking How often do you check your social networking
account (e.g., Facebook, Twitter, or My Space)
1= never, 2=<once a week, 3= once a day,
4= 1–10 times per day, 5= 10–20 times per day,
6= 30–40 times per day, 7= 50+ times per day
Caffeine When you drink COFFEE, how much would you
typically drink in one sitting? (one serve is equal to
either one espresso shot or one teaspoon of instant
coffee)
1= I do not drink coffee, 2= 1 serve, 3= 2 serves,
4= 3+ serves
Salt How often do you add salt to your food WHILE
cooking or preparing it?
1= never, 2= rarely, 3= sometimes, 4= usually
Salt How often do you add salt to your food AFTER
cooking or preparing it?
1= never, 2= rarely, 3= sometimes, 4= usually
Soft drink When you drink NON-CAFFINATED soft drink (such
as lemonade, etc.) how much would you typically
drink in one sitting?
1= I do not drink soft drink, 2=<250 ml (small
glass), 3= 250–400 ml (small can or bottle),
4= 400 ml to 1 L (mid bottle), 5= 1+ L
Caffeine When you drink CAFFINATED soft drink (such as
lemonade, etc.) how much would you typically drink
in one sitting?
1= I do not drink soft drink, 2=<250 ml (small
glass), 3= 250–400 ml (small can or bottle),
4= 400 ml to 1 L (mid bottle), 5= 1+ L
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Table A1. (Continued)
Variable Question Response scale
Caffeine When you drink ENERGY soft drink (such as
lemonade, etc.) how much would you typically drink
in one sitting?
1= I do not drink soft drink, 2=<250 ml (small
glass), 3= 250–400 ml (small can or bottle),
4= 400 ml to 1 L (mid bottle), 5= 1+ L
Drugs Have you used any illicit drugs in the past 12 months?
This includes drugs, such as cannabis, : : : ,
amphetamines, etc.
1= never, 2= once a month or less, 3= 2–4 times per
month, 4= 2–3 times per week, 5= 4–5 times per
week, 6= 6+ times per week.
Shopping Approximately how many new items of clothing do
you purchase for yourself per month? Include
things, such as shoes, tops, pants, jackets, and so on
1= none, 2=<one item a month, 3= 1–2 items a
month, 4= 3–5 items a month, 5= 6–10 items a
month, 6= 11–15 items a month, 7= 15+ items per
month
Shopping Approximately how many collectible items do you
purchase for yourself per month? Include things,
such as DVDs or Blu-ray movies, CDs, Books,
Games, or other collectables
1= none, 2=<one item a month, 3= 1–2 items a
month, 4= 3–5 items a month, 5= 6–10 items a
month, 6= 11–15 items a month, 7= 15+ items per
month
Brochures How often do you browse advertising catalogs that
arrive in the mail?
1= never, 2= once a month, 3= 2–3 times per month,
4= once a week, 5= 2–3 times per week, 6= almost
everyday
Browse online How often do you browse or search for retail products
on online shopping websites?
1= never, 2= once a month, 3= 2–3 times per month,
4= once a week, 5= 2–3 times per week, 6= almost
everyday
Packaged food When grocery shopping, what percentage of your
trolley or basket would you estimate is made up of
packaged food and bottled drinks?
1= 0%, 2=<20%, 3= 20–40%, 4= 40–60%,
5= 60–80%, 6= 80–100%
Alcohol AUDIT C (for items and scale see Bush et al., 1998)
CSPG CSPG (for items and scale see Rockloff, 2011)
*Two separate questions were asked for working and non-working days for these items. Scale previously published in (Goodwin et al., 2015).
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